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100100549 

[&£XlZ2 t m ;r[p 

[Mj&Sfc] 03 -3 669-6571 

[^*ft£lfeg##] 012092 

21.000R 

mmm i 
nam i 
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*£3#£/4. 4KbX(i^6Kbt^S^^KXttf0if#: 

o 

[ff^R2] Itfiay^^^ Kfc*, zi V *s\9-rV i^A • i^-^ET^ J >f% 
*FERM BP-1539, F E RM B P - 1 5 4 0 Xit F E RM BP- 
1 5 4 2^e>#ltb#^^4. 4Kb0^3^^7X5KT^ot, Ml 

[ff*^3] BtfgH^'^^.^ Fli, n U *X9tV • if-^T^ 7 tf* 
XFERM BP-154 l^?,#il^6Kb®^$^^7^$ K 

[f»3^4] ffi#J#-J§-2. 4 Xli6^^-TT^ y^SB^J©V\"rtl^?:*t- 
[0 0 0 1] 

#2&tJB&, n'J^/t^f-i;^^ • iJ--^75 y *f%.~X (Corynebacterium ther 
moaminogenes) \Z&%& Z>mW&-J *5 7. % KfcW**. #28l£©^>^ Ktt, 

[0 0 0 2] 
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* 



#f 5p i 1—228391 



3fc#fflJR-fe>*-, 19 5-2 151, 1 9 8 6^) „ 
[0 0 0 3] 

[0 0 0 4] 

£.HT*%Z>Z1V ZmmmtVTftMfcZtlT^Z (4#WHB63-240779#) o ay* 

A^y ?A - -fr-^y ^ y ^^^ti, n y %Wry • 3£Atf40 

[0 0 0 5] 

e&&#itA,T-^s 0 DNAMm^.^(c<fc y«^%©wa3tm&fx e»ic«, -fa© 

SXttMtcM^-6»5feftS*©^x^ K-S>, IBISES'** us 
[0 0 0 6] 
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i-5^h77-^>^ jU ATCC13869^ £ ©PAM330 (#H§Hg58-67669#) , •? Ulf 
A^^U^A^^ h!7 7-*>#AATCC21798;fr£>eE>pBLl (Santamaria. R.^?., 
J. Gen. Microbiol., 130H2237H - gl2246M, 1984^) , n'MA^f'^A 
• ^;U#^#AATCC13058fr£><Z)pHM1519 (#g§H§58-77895#) , ny^y^f'J 
? A - >fjy * 5 A ATCC31808j^ & ©pCGl (#g§Hg57-134500-5f ) , 3'J^;^f 
U tfA - **;i/#*;*jADSM58^e><Z>pGAl (#g§^9-2603011-^) #Jfc#£*iT^3 

o 

[0 0 0 7] 
[0 0 0 8] 

[0 0 0 9] 

#3&l£#£>tt, 3yWf»J9A-t- ! E7§;nxFERM BP-1 
5 3 9, FERM BP-1 54 0, F E RM B P - 1 5 4 1 F E RM 
BP-1 54 2*, J £tl j etMl>mtf:mti<D9 V Zfr4 vtzf^^S. K&#8rLT 

[0 0 10] 

^(repie?) *££#i&4. 4KbXlii|(j6Kbt*feS^7X 

[0011] 
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BP- 1 5 3 9, FERM BP— 1 54 0 Xl£ F E RM BP-1 54 2^ 

FERM BP-154 1 ^ e>#lt b^S^J 6 K b fc^y^X 5 

[0 0 12] 

S2^J©VN-rti^$:^-reR e p Kt--g>^"^X^ Xtt, BE#J 

[0 0 13] 

[3£t£©l^©7£ffiU 

BP-1 5 3 9, FERM BP- 1 54 0, FERM BP-154 1X&F 
ERM BP-1 54 2*&, TJlii V & (^«jX^H|j», B#£«Ul^» 
, 105JC, 1992^) ^©jtit©^^ KoWt^tcbfctfoT^flrr 

«ik^t6. FERM BP-1 5 3 9lt 1 9 8 7^3^ 1 3 HiCXlt 
«^4flfligff^f (SH£##305-8566 0 < lilfj JR-T g 

l#3f) (CFERM P-9 2 7 7©Stt##*e*St34xfc]R*ffi**&, 19 
8 7^10^2 7 Hic^df^^ h*»Jd£^<HBS*ltlc#*3*i, HWft*£W 

tC^ft£*lTV>3 0 FERM BP-1 54 0, FERM BP-154 

1WFERM BP-1 54211 1 9 8 7 ^ 3 R 1 0 B iCtu§BWf£lig9lC# 
*JBJCFERM P-9 24 4, FERM P - 9 2 4 5 &tfF E RM P-9 
2 4 6©Stt#-&*e»teS*lfciR*ffi3^&, 1 9 8 7^10^27 Btcy^x 

[0 0 14] 

#28fE#e>k*, _ti2=r y a/t^y ?a - -tf-^y^ ;nxF e rm b p 

- 1 5 4 0, FERM BP- 1 54 2, FERM BP - 1 5 3 9 JgiXt F E R 
M BP-1541^^, *tl?ftmm<D?5X$ F£l£f§£, HJtU JlRlCpY 
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Ml. P YM2, P YM3MpYM4il^Lfe 0 rtl ho?'??. ^ Ktt, 13 

K-e&So p YM1 r e p 3tfc^©&«@B#I$:ge#[# 

-JfllC. p YM2^Jff§ r e P 5t^©^S@2^J$:@2^J#-^ 3 IC, pYM3 
ifi&W-tZ r e pfcte^SMBWr&HiarS-^ 5 ^ ^ p yM4 <5 r 

S r e pMe^tfzi- Kl^7^ IB#|#-5f2. 4. 6&tf8tC^ 

•To PYMI, pYM2MpYM3Jt $J4. 4 k b <D±% $ £*fo 0 
pYM4te, |&6kb0^t$^o o 
[0 0 15] 

p YM1, P YM2&tfp YM3 Sf^*»3&1WR«||iT?^J»fLfci:SK:#e>tl 

WTL/fci:^K:»e>tiswf^(Z)ft3trJf*^s&, *2ic^-r„ se,jc, p ymi, 

P YM2Mp YM3 ©ftn8»Jfcifi0&EJl tC, p YM4 (DftmmmMm&mz 
[0 0 16] 

[*1] 

^1 



IKS* ^J»ffe«<D£8[ DNA7 ^ y * > h (Kb) 



Bglll 0 - 

Ban»HI 2 1.8, 2.6 

BstPI 1 4.4 

EcoRI 1 4^4 

Hindi 4 0.3, 0.5, 2.0, 1.6 

Hindlll 0 - 

Kpnl 0 — 

Nael 2 0.1, 4.3 
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Ncol 


1 


4.4, 


Nhel 


2 


1.8, 2.6 


PmaCI 


1 


4.4 


Sac I 


0 


— 


Sail 


0 


— 


SacII 


3 


0.1 1.4 


Smal 


3 


0.1 1.8 


SphI 


0 




Tthllll 


1 


4.4 


Xbal 


0 





[0 0 17] 

[fS2] 



Bglll 


1 


6.0 


BamHI 


2 


3,8, 2.2 


BstPI 


2 


1.2, 4.8 


EcoRI 


1 


6.0 


Hindi 


4 


0.3, 0.4, 


Hindlll 


0 




Kpnl 


0 




Nael 


2 


0.1, 5.9 


Ncol 


3 


0.2, 2.8, 


Nhel 


3 


0.1, 2.3, 


PmaCI 


0 




SacI 


0 
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Sail 0 - 

SacII 5 0.1, 0.2, 0.9, 1.8, 3.0 

Smal 2 0.1 5.9 

SphI 0 - 

Tthllll 0 - 

Xbal 0 - 



[0 0 18] 

*^©>^^X^ K(DmSSe^J$:^bfc^> pYMl, P YM2&tfpY 
M3[t ftlftl4 3 6 8 bp, 4 3 6 9 bp, 4 3 6 9 bpt» l J, 

(DmM^mh, i&mmF]i"<)i'-£v 9. 9%<Dmm&zmvT^z> 0 py 

M4fi5 9 6 7 bpT-feU, pYMl, p YM 2 %.Zf p YM 3 H (D^m^tm 8 
l%T?fc**^ »1. 6 k b©$^£l&<Ji$4. 4 k b<D^T?tt#miClSv^ 

[0 0 19] 

#2, 4, 6&tf 8 ) , JkXf&ftKDnV *MMM0)7^X$ FAWtS r e p 

. pYMl, p YM23ttfpYM3ttffititt««9 9%J«_t*y, p YM 2 fcpY 
M4©|ffl*ett*iRrtttt8 1. 9 1%T'feofcc — ^03'J^MO^7 
Z5KpAM3 3 0il}^<ffig«<, pGAK p C G 1 iKOmmm* 8 

[0 0 2 0] 
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PYM2 pYM4 pGAl pCGl 



PYM2 - 81.91% 68.01% 70.73% 

PYM4 - - 69.39% 70.23% 

pGAl - - - 75.31% 

PCGl - - - - 



[0 0 2 1] 

[0 0 2 2] 
nn/^f'J ?A • #A 

3>j zxtr-r y ^a • y u ^a (3 y y ^a • 

7\s\ZA9tV ?A • Ay##A (nny^f'^A - ^;i/#^#A) 
•/btf/i^-^y ?A • h7x;i/^>^A (a'j^;t^f'J7A • ^;t/#^ 
#A) 

•/i/if/t^^y ^a • v-viiu y ^-w ^ja 
yi/i^A^^y ^a • >f > 7U ^--7>r ;i/A 
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[0 0 2 3] 

*mm<D7^x$ \?<Dmmik£&. *mm®zf^*$ F©-gp. 
v^ 0 *ftm<D7^x$ Ktt, ^^^^ F©e*M»K:&£fc«« 
© — m x u±m & m y $ v > t * «^«^4fe ft x* mm* zztftx-g, u a* % * © 

[0 0 2 4] 

T • nVX*&mmm*Sffite'7 : 5X$ FhLTl±. M;U;£pUC19, PUC18. PBR322, 
PHSG299. pHSG298, pHSG399, pHSG398, RSF1010. pMW119, pMW118, pMW219, pMW 

[0 0 2 5] 

pYMl, pYM2, pYM3MpYM4&fttt> HI, 2 tC^-TfW^* 
$-&T=foJ:Vx 0 ^fe> #38^ tf)^;*^ Ktt, pYMl, pYM2, PYM3& 
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P ym 4 &m h x ^fflmmmm&tfmAtt nx v^T % 

[0 0 2 6] 

iiSBcoi e>&:/^x^ Ktf> £> *it ^ s * □ - ^ > y /< 

£{Cte % pYMl, pYM2, pYM3jfc&pYM4<Di&mmm$:&:j£lsXlS< 
ZHtfftlkV\<K i&«Sg?rj«, #^T***/mm<D4k$a<Djjmz&^XW:M'?2> 

[0 0 2 7] 
[0 0 2 8] 

^^^KDNA©iE DNAO-SJWi&tmig, J£«MMg<Z>#2£fcJ:> 

mbrook, J., Fritsch, E. F. f and Maniatis, T. , "Molecular Cloning A Labor 
atory Manual, Second Edition", Cold Spring Harbor Laboratory Press, (19 
89)^{CgH«£*lTVN§ 0 
[0 0 2 9] 

[0 0 3 0] 

<l>nV *rt9rV VI* • V — ^y J V% X (FERM BP-1539. FERM BP-1540 
> FERM BP-1541, FERM BP-1542) fr^CD^^T.^ KOM&WttftJfe 

ny^^f'J^-f-^T^ /^f *XFERM BP-1539, FERM BP-1540. FERM 
BP-154L FERM BP-1542 £CM2B?£#^i& (Bacto-trypton (Difco)H Bacto-yea 



ffifE4f 2000-3022305 
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st-extract (Difco)l%, NaCl 0.5%, biotin 10/tg/L)^12^r^*b, TJVjjV 

m i^m^mmm. u^tmx^m. iosm, mm,m. 1992^) k&^t? 

FDNA®#£St#l,£ 0 Zltl&<Z)H^?:T**n-X>f ;i/«^i&(Sambrook 
, J., Fritsch, E. F. , and Maniatis, T. , "Molecular Cloning A Laboratory 
Manual, Second Edition", Cold Spring Harbor Laboratory Press, (1989)) 7? 

■&ffivt=.nz.?>. v*i**i*>DNA©A> F^m^n, ±fHe^^^^x^ 

itbTV%Sr t*>^e>^t^ofco FERM BP-1540, FERM BP-1542, FERM BP-1539 
frt>mmVfc'7^X5. F&, -etl^tipYMl, pYM2, pYM3tMStl 
FERM BP-lS^^^M^b^^^X^ F»P YM4 t^^tlfco ^ 
X^FpYMl, pYM2, p YM3 l*^j4.4Kb©^SS:>tb> ^7^^FpYM 
4 l±^6.0Kb<Z);g££;&LT^fco 
[0 0 3 1] 

^7X^FpYMl, pYM2, pYM3MpYM4&, IWBg^ilBglll, B 
amHI, BstPI, EcoRI, Hindi, Hindlll, Kpnl, Nael, Ncol, Nhel, PmaCI, Sac 
I, SacII, Sail, Smal, SphI, Tthllll, Xbal (Takarafljg) -e#t3lU 

uk7^y*y h<?>&zzTjiu-x?>]s 4 m%Ltfcm-vwfehfe a mm&m\z. o.s% 

©ytfn-x^i/fc/Sv^ lOOV/cmT'iSc^K, 5£«i±-e$<S& Zft-ofc* ft^-A-? 

-#-lC«, tIRSS^HindIIl7?^JKT$tl^^ 77-i?DN A (**) ) 

£MV^„ pYMl, p YM2^.t^p YM3 ICOVNTO^^&^I iC^Lfeo * 
fc, p YM4 lCoV^tf>^JH£^2 JC^bfeo ^tl?>(Z)^{C*t5VAT^Lfc 
pYMl, pYM2MpYM3©Miiii5:01C pYM4©1BIIK#3fc 

[0 0 3 2] 

pYMl, pYM2, p YM3;&tfp YM4 ©ifciSSi^JS:* 4f>f ^^rS/ffiK: 
J:y«tJ£bfe*S*«:IKJcai^a##l, 3, 4^rJf6tC^-To 
[0 0 3 3] 
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[0 0 3 4] 

SEQUENCE LISTING 
<110> ^(DMW^^^t (Ajinomoto Co., Inc) 

<i2o> ziv zmmmT'&mmw^ffiteffiM^^x^ k 

<130> P-6558 
<140> 

<141> 1999-08-12 
<160> 8 

<170> Patentln Ver. 2.0 
[0 0 3 5] 

<210> 1 
<211> 1479 
<212> DNA 

<213> Corynebacterium thermoaminogenes 

<220> 

<221> CDS 

<222> (1)..(1476) 

<400> 1 

atg act eta gcg gat teg cca gga aca tac aca gca gat gcg tgg aat 48 
Met Thr Leu Ala Asp Ser Pro Gly Thr Tyr Thr Ala Asp Ala Trp Asn 
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1 5 10 15 

tac tec act gat ctg ttc gac acc cac cct gag ctg get tta cgc tec 96 
Tyr Ser Thr Asp Leu Phe Asp Thr His Pro Glu Leu Ala Leu Arg Ser 

20 25 30 

egg ggt tgg aat cac cag gac gee gec gag ttc ctg gec cac ctg gat 144 
Arg Gly Trp Asn His Gin Asp Ala Ala Glu Phe Leu Ala His Leu Asp 

35 40 45 

cgc age atg ttt cac ggg tgc ccc acc egg gat ttc tec gcg gec tgg 192 
Arg Ser Met Phe His Gly Cys Pro Thr Arg Asp Phe Ser Ala Ala Trp 

50 55 60 

gtc aaa gac ccg gaa acc gga gaa acc cgc ccc aag ctg cac aga gtt 240 
Val Lys Asp Pro Glu Thr Gly Glu Thr Arg Pro Lys Leu His Arg Val 
65 70 75 80 

ggc acc cgc tea ctt tec egg tgc cag tac gtt gec ctg acc cac ccg 288 
Gly Thr Arg Ser Leu Ser Arg Cys Gin Tyr Val Ala Leu Thr His Pro 

85 90 95 

cag cgc tec gcg gtg ctg gtc tta gac ate gac ate ccc age cac cag 336 
Gin Arg Ser Ala Val Leu Val Leu Asp lie Asp lie Pro Ser His Gin 

100 105 110 

gee ggc ggg aac ate gag cac ctt cac ccg cag gtg tac gec acc ttg 384 
Ala Gly Gly Asn He Glu His Leu His Pro Gin Val Tyr Ala Thr Leu 

115 120 125 

gag cgt tgg gca egg gtg gag aaa gcg ccg gee tgg ate ggg gtg aac 432 
Glu Arg Trp Ala Arg Val Glu Lys Ala Pro Ala Trp He Gly Val Asn 

130 135 140 

ccg ttg teg gga aag tgc cag etc ate tgg tgc att gac ccg gtg ttc 480 
Pro Leu Ser Gly Lys Cys Gin Leu lie Trp Cys He Asp Pro Val Phe 
145 150 155 160 

gee gec gag ggc acc acc age teg aac acc cgc ctg eta gcg gee acc 528 
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Ala Ala Glu Gly Thr Thr Ser Ser Asn Thr Arg Leu Leu Ala Ala Thr 

165 170 175 

acc gag gaa atg acc cgt gtg ttc ggc get gac cag gca ttt tec cac 576 
Thr Glu Glu Met Thr Arg Val Phe Gly Ala Asp Gin Ala Phe Ser His 

180 185 190 

egg ctg age egg tgg ccg ctg cat gtt tct gat gat ccg acc gcg tac 624 
Arg Leu Ser Arg Trp Pro Leu His Val Ser Asp Asp Pro Thr Ala Tyr 

195 200 205 

tec tgg cac tgc cag cac aac cga gtc gat att ctt gat gag ctg atg 672 
Ser Trp His Cys Gin His Asn Arg Val Asp He Leu Asp Glu Leu Met 

210 215 220 

gag gta gee cgc acg atg acc gga tea aaa aag ccc aga gag cac get 720 
Glu Val Ala Arg Thr Met Thr Gly Ser Lys Lys Pro Arg Glu His Ala 
225 230 235 240 

cac cag gag ttt tec age ggt egg gca egg ate gaa gee gcg egg aaa 768 
His Gin Glu Phe Ser Ser Gly Arg Ala Arg He Glu Ala Ala Arg Lys 

245 250 255 

gee acc gca gag gee aaa gcg ctt gee gec ttg gac gee acg ctg cct 816 
Ala Thr Ala Glu Ala Lys Ala Leu Ala Ala Leu Asp Ala Thr Leu Pro 

260 ^ 265 270 

acg gcg ctg gag gca tea ggc gat etc att gac ggg gtg egg gtg ttg 864 
Thr Ala Leu Glu Ala Ser Gly Asp Leu lie Asp Gly Val Arg Val Leu 

275 280 285 

tgg gca gca gag ggg cgt gca gee cgt gat gag aca gcg ttt cgc cat 912 
Trp Ala Ala Glu Gly Arg Ala Ala Arg Asp Glu Thr Ala Phe Arg His 

290 295 300 

gcg ttg acc gtg ggt tat cag ctt aaa gec gca ggt gaa cgc ctg aaa 960 
Ala Leu Thr Val Gly Tyr Gin Leu Lys Ala Ala Gly Glu Arg Leu Lys 
305 310 315 320 
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gat gcc aag ate att gat gcg tat gag cgt gec tac aac gtc gec cag 1008 
Asp Ala Lys He He Asp Ala Tyr Glu Arg Ala Tyr Asn Val Ala Gin 

325 330 335 

gcg gtg gga get gat ggg cgt gaa ccg gat ctg cct gcc atg cgt gat 1056 
Ala Val Gly Ala Asp Gly Arg Glu Pro Asp Leu Pro Ala Met Arg Asp 

340 345 350 

cgt cag acg atg gcc cgc cgt gtg cgc gcc tac gtc gcc aaa ggc cag 1104 
Arg Gin Thr Met Ala Arg Arg Val Arg Ala Tyr Val Ala Lys Gly Gin 

355 360 365 

ccc acg gtc age gcc agg age aca cag acc cag age agt egg ggc egg 1152 
Pro Thr Val Ser Ala Arg Ser Thr Gin Thr Gin Ser Ser Arg Gly Arg 

370 375 380 

aaa gcc ctg gcc acc atg ggc cgc aga ggc ggg caa aaa gcc get gaa 1200 
Lys Ala Leu Ala Thr Met Gly Arg Arg Gly Gly Gin Lys Ala Ala Glu 
385 390 395 400 

cgc tgg aaa acc gat cct aac ggc aaa tac gcc caa gaa aac cgc caa 1248 
Arg Trp Lys Thr Asp Pro Asn Gly Lys Tyr Ala Gin Glu Asn Arg Gin 

405 410 415 

cga etc gaa get gca aac aag cga cgt caa gtc age tgg aac aaa tac 1296 
Arg Leu Glu Ala Ala Asn Lys Arg Arg Gin Val Ser Trp Asn Lys Tyr 

420 425 430 

gcg age acg aat tct ggc tac ggt ttc cga cac gta tgg gcc age ttg 1344 
Ala Ser Thr Asn Ser Gly Tyr Gly Phe Arg His Val Trp Ala Ser Leu 

435 440 445 

gaa aaa tgc eta cgc gac gag caa ate atg gaa gaa aca ggg ctt tea 1392 
Glu Lys Cys Leu Arg Asp Glu Gin He Met Glu Glu Thr Gly Leu Ser 

450 455 460 

cga get acc gtg acg cgc cat tgg gtg cac tgc gag agg ctg gcc tgc 1440 
Arg Ala Thr Val Thr Arg His Trp Val His Cys Glu Arg Leu Ala Cys 

1 5 ffiSE# 2000-3022305 
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465 470 475 480 

tgc caa ate ctt agg ggg get cac gee gta gac aga taa 1479 
Cys Gin He Leu Arg Gly Ala His Ala Val Asp Arg 
485 490 
[0 0 3 6] 

<210> 2 
<211> 492 
<212> PRT 

<213> Corynebacterium thermoaminogenes 



<400> 2 

Met Thr Leu Ala Asp Ser Pro Gly Thr Tyr Thr Ala Asp Ala Trp Asn 

15 10 15 

Tyr Ser Thr Asp Leu Phe Asp Thr His Pro Glu Leu Ala Leu Arg Ser 

20 25 30 

Arg Gly Trp Asn His Gin Asp Ala Ala Glu Phe Leu Ala His Leu Asp 

35 40 45 

Arg Ser Met Phe His Gly Cys Pro Thr Arg Asp Phe Ser Ala Ala Trp 

50 55 60 

Val Lys Asp Pro Glu Thr Gly Glu Thr Arg Pro Lys Leu His Arg Val 
65 70 75 80 

Gly Thr Arg Ser Leu Ser Arg Cys Gin Tyr Val Ala Leu Thr His Pro 

85 90 95 

Gin Arg Ser Ala Val Leu Val Leu Asp He Asp He Pro Ser His Gin 

100 105 110 

Ala Gly Gly Asn He Glu His Leu His Pro Gin Val Tyr Ala Thr Leu 

115 120 125 

Glu Arg Trp Ala Arg Val Glu Lys Ala Pro Ala Trp He Gly Val Asn 
130 135 140 
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Pro Leu Ser Gly Lys Cys Gin Leu He Trp Cys He Asp Pro Val Phe 
145 150 155 160 

Ala Ala Glu Gly Thr Thr Ser Ser Asn Thr Arg Leu Leu Ala Ala Thr 

165 170 175 

Thr Glu Glu Met Thr Arg Val Phe Gly Ala Asp Gin Ala Phe Ser His 

180 185 190 

Arg Leu Ser Arg Trp Pro Leu His Val Ser Asp Asp Pro Thr Ala Tyr 

195 200 205 

Ser Trp His Cys Gin His Asn Arg Val Asp He Leu Asp Glu Leu Met 

210 215 220 

Glu Val Ala Arg Thr Met Thr Gly Ser Lys Lys Pro Arg Glu His Ala 
225 230 235 240 

His Gin Glu Phe Ser Ser Gly Arg Ala Arg lie Glu Ala Ala Arg Lys 

245 250 255 

Ala Thr Ala Glu Ala Lys Ala Leu Ala Ala Leu Asp Ala Thr Leu Pro 

260 265 270 

Thr Ala Leu Glu Ala Ser Gly Asp Leu lie Asp Gly Val Arg Val Leu 

275 280 285 

Trp Ala Ala Glu Gly Arg Ala Ala Arg Asp Glu Thr Ala Phe Arg His 

290 295 300 

Ala Leu Thr Val Gly Tyr Gin Leu Lys Ala Ala Gly Glu Arg Leu Lys 
305 310 315 320 

Asp Ala Lys He He Asp Ala Tyr Glu Arg Ala Tyr Asn Val Ala Gin 

325 330 335 

Ala Val Gly Ala Asp Gly Arg Glu Pro Asp Leu Pro Ala Met Arg Asp 

340 345 350 

Arg Gin Thr Met Ala Arg Arg Val Arg Ala Tyr Val Ala Lys Gly Gin 

355 360 365 

Pro Thr Val Ser Ala Arg Ser Thr Gin Thr Gin Ser Ser Arg Gly Arg 
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370 375 380 

Lys Ala Leu Ala Thr Met Gly Arg Arg Gly Gly Gin Lys Ala Ala Glu 
385 390 395 400 

Arg Trp Lys Thr Asp Pro Asn Gly Lys Tyr Ala Gin Glu Asn Arg Gin 

405 410 415 

Arg Leu Glu Ala Ala Asn Lys Arg Arg Gin Val Ser Trp Asn Lys Tyr 

420 425 430 

Ala Ser Thr Asn Ser Gly Tyr Gly Phe Arg His Val Trp Ala Ser Leu 

435 440 445 

Glu Lys Cys Leu Arg Asp Glu Gin He Met Glu Glu Thr Gly Leu Ser 

450 455 460 

Arg Ala Thr Val Thr Arg His Trp Val His Cys Glu Arg Leu Ala Cys 
465 470 475 480 

Cys Gin He Leu Arg Gly Ala His Ala Val Asp Arg 
485 490 
[0 0 3 7] 

<210> 3 
<211> 1479 
<212> DNA 

<213> Corynebacterium thermoaminogenes 

<220> 

<221> CDS 

<222> (1)..(1476) 

<400> 3 

atg act eta gcg gat teg cca gga aca tac aca gca gat gcg tgg aat 48 

Met Thr Leu Ala Asp Ser Pro Gly Thr Tyr Thr Ala Asp Ala Trp Asn 

1 5 10 15 

1 8 £BSE# 2000-3022305 
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tac tec act gat ctg ttc gac acc cac cct gag ctg get tta cgc tec 96 
Tyr Ser Thr Asp Leu Phe Asp Thr His Pro Glu Leu Ala Leu Arg Ser 

20 25 30 

egg ggt tgg aat cac cag gac gec gca gag ttc ctg gec cac ctg gat 144 
Arg Gly Trp Asn His Gin Asp Ala Ala Glu Phe Leu Ala His Leu Asp 

35 40 45 

cgc age atg ttt cac ggg tgc ccc acc egg gat ttc tec gcg gee tgg 192 
Arg Ser Met Phe His Gly Cys Pro Thr Arg Asp Phe Ser Ala Ala Trp 

50 55 60 

gtc aaa gac ccg gaa acc gga gaa acc cgc ccc aag ctg cac aga gtt 240 
Val Lys Asp Pro Glu Thr Gly Glu Thr Arg Pro Lys Leu His Arg Val 
65 70 75 80 

ggc acc cgc tea ctt tec egg tgc cag tac gtt gec ctg acc cac ccg 288 
Gly Thr Arg Ser Leu Ser Arg Cys Gin Tyr Val Ala Leu Thr His Pro 

85 90 95 

cag cgc tec gcg gtg ctg gtc tta gac ate gac ate ccc age cac cag 336 
Gin Arg Ser Ala Val Leu Val Leu Asp He Asp lie Pro Ser His Gin 

100 105 110 

gee ggc ggg aac ate gag cac ctt cac ccg cag gtg tac gee acc ttg 384 
Ala Gly Gly Asn He Glu His Leu His Pro Gin Val Tyr Ala Thr Leu 

115 120 125 

gag cgt tgg gca egg gtg gag aaa gcg ccg gee tgg ate ggg gtg aac 432 
Glu Arg Trp Ala Arg Val Glu Lys Ala Pro Ala Trp lie Gly Val Asn 

130 135 140 

ccg ttg teg gga aag tgc cag etc ate tgg tgc att gac ccg gtg ttc 480 
Pro Leu Ser Gly Lys Cys Gin Leu He Trp Cys He Asp Pro Val Phe 
145 150 155 160 

gec gee gag ggc acc acc age teg aac acc cgc ctg eta gcg gec acc 528 
Ala Ala Glu Gly Thr Thr Ser Ser Asn Thr Arg Leu Leu Ala Ala Thr 
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165 170 175 

acc gag gaa atg acc cgt gtg ttc ggc get gac cag gca ttt tec cac 576 
Thr Glu Glu Met Thr Arg Val Phe Gly Ala Asp Gin Ala Phe Ser His 

180 185 190 

egg ctg age egg tgg ccg ctg cat gtt ttt gat gat ccg acc gcg tac 624 
Arg Leu Ser Arg Trp Pro Leu His Val Phe Asp Asp Pro Thr Ala Tyr 

195 200 205 

tec tgg cac tgc cag cac aac cga gtc gat att ctt gat gag ctg atg 672 
Ser Trp His Cys Gin His Asn Arg Val Asp He Leu Asp Glu Leu Met 

210 215 220 

gag gta gee cgc acg atg acc gga tea aaa aag ccg aga aag cac get 720 
Glu Val Ala Arg Thr Met Thr Gly Ser Lys Lys Pro Arg Lys His Ala 
225 230 235 240 

cac cag gag ttt tec age ggt egg gca egg ate gaa gee gcg egg aaa 768 
His Gin Glu Phe Ser Ser Gly Arg Ala Arg He Glu Ala Ala Arg Lys 

245 250 255 

gee acc gca gag gee aaa gcg ctt gee gee ttg gac gec acg ctg cct 816 
Ala Thr Ala Glu Ala Lys Ala Leu Ala Ala Leu Asp Ala Thr Leu Pro 

260 265 270 

acg gcg ctg gag gca tea ggc gat etc att gac ggg gtg egg gtg ttg 864 
Thr Ala Leu Glu Ala Ser Gly Asp Leu He Asp Gly Val Arg Val Leu 

275 280 285 

tgg gca gca gag ggg cgt gca gee cgt gat gag aca gcg ttt cgc cat 912 
Trp Ala Ala Glu Gly Arg Ala Ala Arg Asp Glu Thr Ala Phe Arg His 

290 295 300 

gcg ttg acc gtg ggt tat cag ctt aaa gec gca ggt gaa cgc ctg aaa 960 
Ala Leu Thr Val Gly Tyr Gin Leu Lys Ala Ala Gly Glu Arg Leu Lys 
305 310 315 320 

gat gec aag ate att gat gcg tat gag cgt gee tac aac gtc gee cag 1008 

2 0 2000-3022305 



1 1-228391 



Asp Ala Lys lie lie Asp Ala Tyr Glu Arg Ala Tyr Asn Val Ala Gin 

325 330 335 

gcg gtg gga get gat ggg cgt gaa ccg gat ctg cct gec atg cgt gat 1056 
Ala Val Gly Ala Asp Gly Arg Glu Pro Asp Leu Pro Ala Met Arg Asp 

340 345 350 

cgt cag acg atg gec cgc cgt gtg cgc gec tac gtc gec aaa ggc cag 1104 
Arg Gin Thr Met Ala Arg Arg Val Arg Ala Tyr Val Ala Lys Gly Gin 

355 360 365 

ccc acg gtc age gec agg age aca cag ace cag age agt egg ggc egg 1152 
Pro Thr Val Ser Ala Arg Ser Thr Gin Thr Gin Ser Ser Arg Gly Arg 

370 375 380 

aaa gee ctg gee acc atg ggc cgc aga ggc ggg caa aaa gee get gaa 1200 
Lys Ala Leu Ala Thr Met Gly Arg Arg Gly Gly Gin Lys Ala Ala Glu 
385 390 395 400 

cgc tgg aaa acc gat cct aac ggc aaa tac gee caa gaa aac cgc caa 1248 
Arg Trp Lys Thr Asp Pro Asn Gly Lys Tyr Ala Gin Glu Asn Arg Gin 

405 410 415 

cga etc gaa get gca aac aag cga cgt caa gtc age tgg aac aaa tac 1296 
Arg Leu Glu Ala Ala Asn Lys Arg Arg Gin Val Ser Trp Asn Lys Tyr 

420 425 430 

gcg age acg aat tct ggc tac ggt ttc cga cac gta tgg gec age ttg 1344 
Ala Ser Thr Asn Ser Gly Tyr Gly Phe Arg His Val Trp Ala Ser Leu 

435 440 445 

gaa aaa tgc eta cgc gac gag caa ate atg gaa gaa aca ggg ctt tea 1392 
Glu Lys Cys Leu Arg Asp Glu Gin He Met Glu Glu Thr Gly Leu Ser 

450 455 460 

cga get acc gtg acg cgc cat tgg gtg cac tgc gag agg ctg gee tgc 1440 
Arg Ala Thr Val Thr Arg His Trp Val His Cys Glu Arg Leu Ala Cys 
465 470 475 480 

2 1 ffilE# 2000-3022305 
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tgc caa ate ctt agg ggg get cac gec gta cac aga taa 1479 
Cys Gin He Leu Arg Gly Ala His Ala Val His Arg 
485 490 
[0 0 3 8] 

<210> 4 
<211> 492 
<212> PRT 

<213> Corynebacterium thermoaminogenes 
<400> 4 

Met Thr Leu Ala Asp Ser Pro Gly Thr Tyr Thr Ala Asp Ala Trp Asn 

15 10 15 

Tyr Ser Thr Asp Leu Phe Asp Thr His Pro Glu Leu Ala Leu Arg Ser 

20 25 30 

Arg Gly Trp Asn His Gin Asp Ala Ala Glu Phe Leu Ala His Leu Asp 

35 40 45 

Arg Ser Met Phe His Gly Cys Pro Thr Arg Asp Phe Ser Ala Ala Trp 

50 55 60 

Val Lys Asp Pro Glu Thr Gly Glu Thr Arg Pro Lys Leu His Arg Val 
65 70 75 80 

Gly Thr Arg Ser Leu Ser Arg Cys Gin Tyr Val Ala Leu Thr His Pro 

85 90 95 

Gin Arg Ser Ala Val Leu Val Leu Asp lie Asp He Pro Ser His Gin 

100 105 110 

Ala Gly Gly Asn He Glu His Leu His Pro Gin Val Tyr Ala Thr Leu 

115 120 125 

Glu Arg Trp Ala Arg Val Glu Lys Ala Pro Ala Trp He Gly Val Asn 

130 135 140 

Pro Leu Ser Gly Lys Cys Gin Leu He Trp Cys He Asp Pro Val Phe 

2 2 ffiSE# 2000-3022305 
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145 150 155 160 

Ala Ala Glu Gly Thr Thr Ser Ser Asn Thr Arg Leu Leu Ala Ala Thr 

165 170 175 

Thr Glu Glu Met Thr Arg Val Phe Gly Ala Asp Gin Ala Phe Ser His 

180 185 190 

Arg Leu Ser Arg Trp Pro Leu His Val Phe Asp Asp Pro Thr Ala Tyr 

195 200 205 

Ser Trp His Cys Gin His Asn Arg Val Asp He Leu Asp Glu Leu Met 

210 215 220 

Glu Val Ala Arg Thr Met Thr Gly Ser Lys Lys Pro Arg Lys His Ala 
225 230 235 240 

His Gin Glu Phe Ser Ser Gly Arg Ala Arg He Glu Ala Ala Arg Lys 

245 250 255 

Ala Thr Ala Glu Ala Lys Ala Leu Ala Ala Leu Asp Ala Thr Leu Pro 

260 265 270 

Thr Ala Leu Glu Ala Ser Gly Asp Leu He Asp Gly Val Arg Val Leu 

275 280 285 

Trp Ala Ala Glu Gly Arg Ala Ala Arg Asp Glu Thr Ala Phe Arg His 

290 295 300 

Ala Leu Thr Val Gly Tyr Gin Leu Lys Ala Ala Gly Glu Arg Leu Lys 
305 310 315 320 

Asp Ala Lys lie He Asp Ala Tyr Glu Arg Ala Tyr Asn Val Ala Gin 

325 330 335 

Ala Val Gly Ala Asp Gly Arg Glu Pro Asp Leu Pro Ala Met Arg Asp 

340 345 350 

Arg Gin Thr Met Ala Arg Arg Val Arg Ala Tyr Val Ala Lys Gly Gin 

355 360 365 

Pro Thr Val Ser Ala Arg Ser Thr Gin Thr Gin Ser Ser Arg Gly Arg 
370 375 380 
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Lys Ala Leu Ala Thr Met Gly Arg Arg Gly Gly Gin Lys Ala Ala Glu 
385 390 395 400 

Arg Trp Lys Thr Asp Pro Asn Gly Lys Tyr Ala Gin Glu Asn Arg Gin 

405 410 415 

Arg Leu Glu Ala Ala Asn Lys Arg Arg Gin Val Ser Trp Asn Lys Tyr 

420 425 430 

Ala Ser Thr Asn Ser Gly Tyr Gly Phe Arg His Val Trp Ala Ser Leu 

435 440 445 

Glu Lys Cys Leu Arg Asp Glu Gin He Met Glu Glu Thr Gly Leu Ser 

450 455 460 

Arg Ala Thr Val Thr Arg His Trp Val His Cys Glu Arg Leu Ala Cys 
465 470 475 480 

Cys Gin lie Leu Arg Gly Ala His Ala Val His Arg 
485 490 
[0 0 3 9] 

<210> 5 
<211> 1479 
<212> DNA 

<213> Corynebacterium thermoaminogenes 

<220> 

<221> CDS 

<222> (1)..(1476) 

<400> 5 

atg act eta gcg gat teg cca gga aca tac aca gca gat gcg tgg aat 48 

Met Thr Leu Ala Asp Ser Pro Gly Thr Tyr Thr Ala Asp Ala Trp Asn 

15 10 15 

tac tec act gat ctg ttc gac ace cac cct gag ctg get tta cgc tec 96 

2 4 ffi|iE# 2000-3022305 
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Tyr Ser Thr Asp Leu Phe Asp Thr His Pro Glu Leu Ala Leu Arg Ser 

20 25 30 

egg ggt tgg aat cac cag gac gec gec gag ttc ctg gec cac ctg gat 144 
Arg Gly Trp Asn His Gin Asp Ala Ala Glu Phe Leu Ala His Leu Asp 

35 40 45 

cgc age atg ttt cac ggg tgc ccc ace egg gat ttc tec gcg gec tgg 192 
Arg Ser Met Phe His Gly Cys Pro Thr Arg Asp Phe Ser Ala Ala Trp 

50 55 60 

gtc aaa gac ccg gaa ace gga gaa acc cgc ccc aag ctg cac aga gtt 240 
Val Lys Asp Pro Glu Thr Gly Glu Thr Arg Pro Lys Leu His Arg Val 
65 70 75 80 

ggc acc cgc tea ctt tec egg tgc cag tac gtt gec ctg acc cac ccg 288 
Gly Thr Arg Ser Leu Ser Arg Cys Gin Tyr Val Ala Leu Thr His Pro 

85 90 95 

cag cgc tec gcg gtg ctg gtc tta gac ate gac ate ccc age cac cag 336 
Gin Arg Ser Ala Val Leu Val Leu Asp He Asp He Pro Ser His Gin 

100 105 110 

gee ggc ggg aac ate gag cac ctt cac ccg cag gta tac gee acc ttg 384 
Ala Gly Gly Asn He Glu His Leu His Pro Gin Val Tyr Ala Thr Leu 

115 120 125 

gag cgt tgg gca egg gtg gag aaa gcg ccg gec tgg ate ggg gtg aac 432 
Glu Arg Trp Ala Arg Val Glu Lys Ala Pro Ala Trp He Gly Val Asn 

130 135 140 

ccg ttg teg gga aag tgc cag etc ate tgg tgc att gac ccg gtg ttc 480 
Pro Leu Ser Gly Lys Cys Gin Leu He Trp Cys He Asp Pro Val Phe 
145 150 155 160 

gee gee gag ggc acc acc age teg aac acc cgc ctg eta gcg gec acc 528 
Ala Ala Glu Gly Thr Thr Ser Ser Asn Thr Arg Leu Leu Ala Ala Thr 
165 170 175 

2 5 aHE# 2000-3022305 
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acc gag gaa atg acc cgt gtg ttc ggc get gac cag gca ttt tec cac 576 
Thr Glu Glu Met Thr Arg Val Phe Gly Ala Asp Gin Ala Phe Ser His 

180 185 190 

egg ctg age egg tgg ccg ctg cat gtt tct gat gat ccg acc gcg tac 624 
Arg Leu Ser Arg Trp Pro Leu His Val Ser Asp Asp Pro Thr Ala Tyr 

195 200 205 

tec tgg cac tgc cag cac aac cga gtc gat acg ctt gat gag ctg atg 672 
Ser Trp His Cys Gin His Asn Arg Val Asp Thr Leu Asp Glu Leu Met 

210 215 220 

gag gta gee cgc acg atg acc gga tea aaa aag ccg aga aag cac get 720 
Glu Val Ala Arg Thr Met Thr Gly Ser Lys Lys Pro Arg Lys His Ala 
225 230 235 240 

cac cag gag ttt tec age ggt egg gca egg ate gaa gec gcg egg aaa 768 
His Gin Glu Phe Ser Ser Gly Arg Ala Arg He Glu Ala Ala Arg Lys 

245 250 255 

gee acc gca gag gee aaa gcg ctt gec gee ttg gac gee acg ctg cct 816 
Ala Thr Ala Glu Ala Lys Ala Leu Ala Ala Leu Asp Ala Thr Leu Pro 

260 265 270 

acg gcg ctg gag gca tea ggc gat etc att gac ggg gtg egg gtg ttg 864 
Thr Ala Leu Glu Ala Ser Gly Asp Leu He Asp Gly Val Arg Val Leu 

275 280 285 

tgg gca gca gag ggg cgt gca gee cgt gat gag aca gcg ttt cgc cat 912 
Trp Ala Ala Glu Gly Arg Ala Ala Arg Asp Glu Thr Ala Phe Arg His 

290 295 300 

gcg ttg acc gtg ggt tat cag ctt aaa gee gca ggt gaa cgc ctg aaa 960 
Ala Leu Thr Val Gly Tyr Gin Leu Lys Ala Ala Gly Glu Arg Leu Lys 
305 310 315 320 

gat gee aag ate att gat gcg tat gag cgt gee tac aac gtc gee cag 1008 
Asp Ala Lys He He Asp Ala Tyr Glu Arg Ala Tyr Asn Val Ala Gin 

2 6 ffiffi# 2000-30 2 2305 
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325 330 335 

gcg gtg gga get gat ggg cgt gaa ccg gat ctg cct gec atg cgt gat 1056 
Ala Val Gly Ala Asp Gly Arg Glu Pro Asp Leu Pro Ala Met Arg Asp 

340 345 350 

cgt cag acg atg gec cgc cgt gtg cgc gec tac gtc gec aaa ggc cag 1104 
Arg Gin Thr Met Ala Arg Arg Val Arg Ala Tyr Val Ala Lys Gly Gin 

355 360 365 

ccc acg gtc age gee agg age aca cag acc cag age agt egg ggc egg 1152 
Pro Thr Val Ser Ala Arg Ser Thr Gin Thr Gin Ser Ser Arg Gly Arg 

370 375 380 

aaa gec ctg gec acc atg ggc cgc aga ggc ggg caa aaa gee get gaa 1200 
Lys Ala Leu Ala Thr Met Gly Arg Arg Gly Gly Gin Lys Ala Ala Glu 
385 390 395 400 

cgc tgg aaa acc gat cct aac ggc aaa tac gec caa gaa aac cgc caa 1248 
Arg Trp Lys Thr Asp Pro Asn Gly Lys Tyr Ala Gin Glu Asn Arg Gin 

405 410 415 

cga etc gaa get gca aac aag cga cgt caa gtc age tgg aac aaa tac 1296 
Arg Leu Glu Ala Ala Asn Lys Arg Arg Gin Val Ser Trp Asn Lys Tyr 

420 425 430 

gcg age acg aat tct ggc tac ggt ttc cga cac gta tgg gec age ttg 1344 
Ala Ser Thr Asn Ser Gly Tyr Gly Phe Arg His Val Trp Ala Ser Leu 

435 440 445 

gaa aaa tgc eta cgc gac gag caa ate atg gaa gaa aca ggg ctt tea 1392 
Glu Lys Cys Leu Arg Asp Glu Gin He Met Glu Glu Thr Gly Leu Ser 

450 455 460 

cga get acc gtg acg cgc cat tgg gtg cac tgc gag agg ctg gec tgc 1440 
Arg Ala Thr Val Thr Arg His Trp Val His Cys Glu Arg Leu Ala Cys 
465 470 475 480 

tgc caa ate ctt agg ggg get cac gee gta cac aga taa 1479 

2 7 ttJ!E# 2000-3022305 
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Cys Gin He Leu Arg Gly Ala His Ala Val His Arg 
485 490 
[0 0 4 0] 

<210> 6 
<211> 492 
<212> PRT 

<213> Corynebacterium thermoaminogenes 
<400> 6 

Met Thr Leu Ala Asp Ser Pro Gly Thr Tyr Thr Ala Asp Ala Trp Asn 

1 5 10 15 

Tyr Ser Thr Asp Leu Phe Asp Thr His Pro Glu Leu Ala Leu Arg Ser 

20 25 30 

Arg Gly Trp Asn His Gin Asp Ala Ala Glu Phe Leu Ala His Leu Asp 

35 40 45 

Arg Ser Met Phe His Gly Cys Pro Thr Arg Asp Phe Ser Ala Ala Trp 

50 55 60 

Val Lys Asp Pro Glu Thr Gly Glu Thr Arg Pro Lys Leu His Arg Val 
65 70 75 80 

Gly Thr Arg Ser Leu Ser Arg Cys Gin Tyr Val Ala Leu Thr His Pro 

85 90 95 

Gin Arg Ser Ala Val Leu Val Leu Asp He Asp He Pro Ser His Gin 

100 105 110 

Ala Gly Gly Asn lie Glu His Leu His Pro Gin Val Tyr Ala Thr Leu 

115 120 125 

Glu Arg Trp Ala Arg Val Glu Lys Ala Pro Ala Trp lie Gly Val Asn 

130 135 140 

Pro Leu Ser Gly Lys Cys Gin Leu He Trp Cys lie Asp Pro Val Phe 
145 150 155 160 

2 8 ffiK# 2000-3022305 
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Ala Ala Glu Gly Thr Thr Ser Ser Asn Thr Arg Leu Leu Ala Ala Thr 

165 170 175 

Thr Glu Glu Met Thr Arg Val Phe Gly Ala Asp Gin Ala Phe Ser His 

180 185 190 

Arg Leu Ser Arg Trp Pro Leu His Val Ser Asp Asp Pro Thr Ala Tyr 

195 200 205 

Ser Trp His Cys Gin His Asn Arg Val Asp Thr Leu Asp Glu Leu Met 

210 215 220 

Glu Val Ala Arg Thr Met Thr Gly Ser Lys Lys Pro Arg Lys His Ala 
225 230 235 240 

His Gin Glu Phe Ser Ser Gly Arg Ala Arg He Glu Ala Ala Arg Lys 

245 250 255 

Ala Thr Ala Glu Ala Lys Ala Leu Ala Ala Leu Asp Ala Thr Leu Pro 

260 265 270 

Thr Ala Leu Glu Ala Ser Gly Asp Leu He Asp Gly Val Arg Val Leu 

275 280 285 

Trp Ala Ala Glu Gly Arg Ala Ala Arg Asp Glu Thr Ala Phe Arg His 

290 295 300 

Ala Leu Thr Val Gly Tyr Gin Leu Lys Ala Ala Gly Glu Arg Leu Lys 
305 310 315 320 

Asp Ala Lys lie He Asp Ala Tyr Glu Arg Ala Tyr Asn Val Ala Gin 

325 330 335 

Ala Val Gly Ala Asp Gly Arg Glu Pro Asp Leu Pro Ala Met Arg Asp 

340 345 350 

Arg Gin Thr Met Ala Arg Arg Val Arg Ala Tyr Val Ala Lys Gly Gin 

355 360 365 

Pro Thr Val Ser Ala Arg Ser Thr Gin Thr Gin Ser Ser Arg Gly Arg 

370 375 380 

Lys Ala Leu Ala Thr Met Gly Arg Arg Gly Gly Gin Lys Ala Ala Glu 
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385 390 395 400 

Arg Trp Lys Thr Asp Pro Asn Gly Lys Tyr Ala Gin Glu Asn Arg Gin 

405 410 415 

Arg Leu Glu Ala Ala Asn Lys Arg Arg Gin Val Ser Trp Asn Lys Tyr 

420 425 430 

Ala Ser Thr Asn Ser Gly Tyr Gly Phe Arg His Val Trp Ala Ser Leu 

435 440 445 

Glu Lys Cys Leu Arg Asp Glu Gin He Met Glu Glu Thr Gly Leu Ser 

450 455 460 

Arg Ala Thr Val Thr Arg His Trp Val His Cys Glu Arg Leu Ala Cys 
465 470 475 480 

Cys Gin He Leu Arg Gly Ala His Ala Val His Arg 
485 490 
[0 04 1] 

<210> 7 
<211> 1377 
<212> DNA 

<213> Corynebacterium thermoaminogenes 

<220> 

<221> CDS 

<222> (1)..(1374) 

<400> 7 

atg act eta gcg gat teg cca gga aca tac aca gca gat gcg tgg aat 48 
Met Thr Leu Ala Asp Ser Pro Gly Thr Tyr Thr Ala Asp Ala Trp Asn 

15 10 15 

tac tec aca gat ctg ttc gac acc cac cct gag ctg get tta cgc tec 96 
Tyr Ser Thr Asp Leu Phe Asp Thr His Pro Glu Leu Ala Leu Arg Ser 

3 0 ffi$E# 2000-3022305 
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20 25 30 

egg ggt tgg aat cac cag gac gec gec gag ttc ctg gec cac ctg gat 144 
Arg Gly Trp Asn His Gin Asp Ala Ala Glu Phe Leu Ala His Leu Asp 

35 40 45 

cgc age atg ttt cac ggg tgc ccc acc egg gat ttc tec gcg gec tgg 192 
Arg Ser Met Phe His Gly Cys Pro Thr Arg Asp Phe Ser Ala Ala Trp 

50 55 60 

gtc aaa gac ccg gag acc gga gaa acc cgc cct aag ctg cac aga gtc 240 
Val Lys Asp Pro Glu Thr Gly Glu Thr Arg Pro Lys Leu His Arg Val 
65 70 75 80 

ggc acc egg teg ctt tec cga tgc cag tac gtc gcg ctg acc cac ccg 288 
Gly Thr Arg Ser Leu Ser Arg Cys Gin Tyr Val Ala Leu Thr His Pro 

85 90 95 

cag cgc tec gcg gtg ctg gtc tta gac ate gac ate ccc age cac cag 336 
Gin Arg Ser Ala Val Leu Val Leu Asp He Asp He Pro Ser His Gin 

100 105 110 

gee ggc ggg aac ate gag cac ctt cac ccg cag gtc tac gec acc ttg 384 
Ala Gly Gly Asn He Glu His Leu His Pro Gin Val Tyr Ala Thr Leu 

115 120 125 

gag cgc tgg gca egg gtg gag aaa gcg ccg gec tgg ate ggg gtg aac 432 
Glu Arg Trp Ala Arg Val Glu Lys Ala Pro Ala Trp He Gly Val Asn 

130 135 140 

ccg ttg tea gga aag tgc cag etc ate tgg tgc att gac ccg gtg ttc 480 
Pro Leu Ser Gly Lys Cys Gin Leu He Trp Cys He Asp Pro Val Phe 
145 150 155 160 

gee gee gag ggc acc acc age ccg aac acc cgc ctg eta gcg gee acc 528 
Ala Ala Glu Gly Thr Thr Ser Pro Asn Thr Arg Leu Leu Ala Ala Thr 

165 170 175 

acc gag gaa atg acc cgt atg ttc ggc get gac cag gca ttt tec cac 576 

3 1 ffiH# 2000-3022305 
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Thr Glu Glu Met Thr Arg Met Phe Gly Ala Asp Gin Ala Phe Ser His 

180 185 190 

egg ctg age egg tgg ccg ctg cat gta tct gat gat ccg ace gcg tac 624 
Arg Leu Ser Arg Trp Pro Leu His Val Ser Asp Asp Pro Thr Ala Tyr 

195 200 205 

tec tgg cac tgc cag cac aac cga gtc gat acg ctt get gag ctg atg 672 
Ser Trp His Cys Gin His Asn Arg Val Asp Thr Leu Ala Glu Leu Met 

210 215 220 

gag gta gee cgc acg atg acc gga tea aaa aag cca gat age act get 720 
Glu Val Ala Arg Thr Met Thr Gly Ser Lys Lys Pro Asp Ser Thr Ala 
225 230 235 240 

cac cag gag ttt tec age ggt egg gca egg ate gaa gec gcg agg aaa 768 
His Gin Glu Phe Ser Ser Gly Arg Ala Arg lie Glu Ala Ala Arg Lys 

245 250 255 

gee acc gca gaa gec aaa gcg ctt get gee tta gac gec acg ctg cct 816 
Ala Thr Ala Glu Ala Lys Ala Leu Ala Ala Leu Asp Ala Thr Leu Pro 

260 265 270 

acg gcg ctg gag gca tea ggc gat etc att gac ggg gtg egg gtg ctg 864 
Thr Ala Leu Glu Ala Ser Gly Asp Leu He Asp Gly Val Arg Val Leu 

275 280 285 

tgg gca gca gag ggg cgt gca gec cgt gat gag acg gcg ttt cgc cat 912 
Trp Ala Ala Glu Gly Arg Ala Ala Arg Asp Glu Thr Ala Phe Arg His 

290 295 300 

gcg ttg acc gtg ggg tat cag ctt aaa gec gca ggt gaa cgc ctg aaa 960 
Ala Leu Thr Val Gly Tyr Gin Leu Lys Ala Ala Gly Glu Arg Leu Lys 
305 310 315 320 

gac acc aag ate att gat gcg tat gag cgt gec tac aac gtc gee cag 1008 
Asp Thr Lys He He Asp Ala Tyr Glu Arg Ala Tyr Asn Val Ala Gin 
325 330 335 
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gcg gtg ggg get gat ggg cgt gag ccg gat ctg cct gec atg cgt gat 1056 
Ala Val Gly Ala Asp Gly Arg Glu Pro Asp Leu Pro Ala Met Arg Asp 

340 345 350 

cgt cag acg ttg gec cgt cgt gtg cgc gec tac gtc get aaa ggc cag 1104 
Arg Gin Thr Leu Ala Arg Arg Val Arg Ala Tyr Val Ala Lys Gly Gin 

355 360 365 

ccc acg gtg age gec agg age aca cag acc cag age age egg ggc agg 1152 
Pro Thr Val Ser Ala Arg Ser Thr Gin Thr Gin Ser Ser Arg Gly Arg 

370 375 380 

aaa gee ctg gee acc atg gga cgc aga ggc gca gee acc teg aat gca 1200 
Lys Ala Leu Ala Thr Met Gly Arg Arg Gly Ala Ala Thr Ser Asn Ala 
385 390 395 400 

cgc agg tgg gca gac cca gaa age gat tac gec cgc caa act egg gag 1248 
Arg Arg Trp Ala Asp Pro Glu Ser Asp Tyr Ala Arg Gin Thr Arg Glu 

405 410 415 

cgt tta gec cga gca atg age ttc gta cat tea gca cag acg aga aca 1296 
Arg Leu Ala Arg Ala Met Ser Phe Val His Ser Ala Gin Thr Arg Thr 

420 425 430 

agg gec gga tec tgg cct acg ttt ccg agt gca age gec acg gtt acg 1344 
Arg Ala Gly Ser Trp Pro Thr Phe Pro Ser Ala Ser Ala Thr Val Thr 

435 440 445 

acc cca cga gca aag aag teg caa egg age tag 1377 
Thr Pro Arg Ala Lys Lys Ser Gin Arg Ser 
450 455 
[0 0 4 2] 

<210> 8 
<211> 458 
<212> PRT 

<213> Corynebacterium thermoaminogenes 
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<400> 8 

Met Thr Leu Ala Asp Ser Pro Gly Thr Tyr Thr Ala Asp Ala Trp Asn 

15 10 15 

Tyr Ser Thr Asp Leu Phe Asp Thr His Pro Glu Leu Ala Leu Arg Ser 

20 25 30 

Arg Gly Trp Asn His Gin Asp Ala Ala Glu Phe Leu Ala His Leu Asp 

35 40 45 

Arg Ser Met Phe His Gly Cys Pro Thr Arg Asp Phe Ser Ala Ala Trp 

50 55 60 

Val Lys Asp Pro Glu Thr Gly Glu Thr Arg Pro Lys Leu His Arg Val 
65 70 75 80 

Gly Thr Arg Ser Leu Ser Arg Cys Gin Tyr Val Ala Leu Thr His Pro 

85 90 95 

Gin Arg Ser Ala Val Leu Val Leu Asp He Asp He Pro Ser His Gin 

100 105 110 

Ala Gly Gly Asn He Glu His Leu His Pro Gin Val Tyr Ala Thr Leu 

115 120 125 

Glu Arg Trp Ala Arg Val Glu Lys Ala Pro Ala Trp He Gly Val Asn 

130 135 140 

Pro Leu Ser Gly Lys Cys Gin Leu He Trp Cys He Asp Pro Val Phe 
145 150 155 160 

Ala Ala Glu Gly Thr Thr Ser Pro Asn Thr Arg Leu Leu Ala Ala Thr 

165 170 175 

Thr Glu Glu Met Thr Arg Met Phe Gly Ala Asp Gin Ala Phe Ser His 

180 185 190 

Arg Leu Ser Arg Trp Pro Leu His Val Ser Asp Asp Pro Thr Ala Tyr 

195 200 205 

Ser Trp His Cys Gin His Asn Arg Val Asp Thr Leu Ala Glu Leu Met 
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210 215 220 

Glu Val Ala Arg Thr Met Thr Gly Ser Lys Lys Pro Asp Ser Thr Ala 
225 230 235 240 

His Gin Glu Phe Ser Ser Gly Arg Ala Arg He Glu Ala Ala Arg Lys 

245 250 255 

Ala Thr Ala Glu Ala Lys Ala Leu Ala Ala Leu Asp Ala Thr Leu Pro 

260 265 270 

Thr Ala Leu Glu Ala Ser Gly Asp Leu He Asp Gly Val Arg Val Leu 

275 280 285 

Trp Ala Ala Glu Gly Arg Ala Ala Arg Asp Glu Thr Ala Phe Arg His 

290 295 300 

Ala Leu Thr Val Gly Tyr Gin Leu Lys Ala Ala Gly Glu Arg Leu Lys 
305 310 315 320 

Asp Thr Lys He He Asp Ala Tyr Glu Arg Ala Tyr Asn Val Ala Gin 

325 330 335 

Ala Val Gly Ala Asp Gly Arg Glu Pro Asp Leu Pro Ala Met Arg Asp 

340 345 350 

Arg Gin Thr Leu Ala Arg Arg Val Arg Ala Tyr Val Ala Lys Gly Gin 

355 360 365 

Pro Thr Val Ser Ala Arg Ser Thr Gin Thr Gin Ser Ser Arg Gly Arg 

370 375 380 

Lys Ala Leu Ala Thr Met Gly Arg Arg Gly Ala Ala Thr Ser Asn Ala 
385 390 395 400 

Arg Arg Trp Ala Asp Pro Glu Ser Asp Tyr Ala Arg Gin Thr Arg Glu 

405 410 415 

Arg Leu Ala Arg Ala Met Ser Phe Val His Ser Ala Gin Thr Arg Thr 

420 425 430 

Arg Ala Gly Ser Trp Pro Thr Phe Pro Ser Ala Ser Ala Thr Val Thr 
435 440 445 
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Thr Pro Arg Ala Lys Lys Ser Gin Arg Ser 
450 455 
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